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FRPSOHWHQHVV PDJQLWXGH ZDV SHUIRUPHG XVLQJ GLIIHUHQW DSSURDFKHV $OO HYHQWV ZLWK PDJQLWXGH DERYH WKH FRPSOHWHQHVV
PDJQLWXGH PE/JDUH UHSRUWHG LQ WKHGDWD7KHbYDOXHRI WKH*XWHQEHUJ5LFKWHU UHODWLRQVKLSZDVDOVRHVWLPDWHGXVLQJ WKH









6HLVPLF VZDUPV LQ DUHDVZLWK ORZ VHLVPLF DFWLYLW\JHQHUDOO\SURYLGHYDOXDEOH LQIRUPDWLRQ DERXW WKH H[LVWHQFHRI
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FRQVLVWRI ORZWRPRGHUDWHPDJQLWXGHHYHQWV VKRZLQJPRUHFRPSOLFDWHGVWUDLQUHOHDVHKLVWRULHV6RPHKLJKOLJKWV
IRUWKLVLQFOXGHDVWUXFWXUDOKHWHURJHQHLW\LQWKHVRXUFHYROXPHDQGKHWHURJHQHRXVVWUHVVHV0RJLEKLJK
SRUHSUHVVXUH LQ IDXOW VWUXFWXUHV F FDXVDO UHODWLRQVZLWK VORZ IDXOW VOLS DQGG DQ\ FRPELQDWLRQ RI WKH SUHYLRXV
IDFWRUV7KHDLPRIWKHVWXG\LVWRDQDO\]HDODUJHHDUWKTXDNHORZPDJQLWXGHVZDUPQHDUWKH%HWLFPRXQWDLQIURQWLQ


















7KH %HWLF &RUGLOOHUD DW WKH (XUDVLD$IULFD SODWH ERXQGDU\ LV WKH UHJLRQ LQ WKH ,EHULDQ 3HQLQVXOD ZLWK KLJKHVW
VHLVPLFDFWLYLW\DQGVHLVPLFKD]DUG7KHVWXGLHGDUHDORFDWHGLQWKHHDVWHUQ*XDGDOTXLYLUIRUHODQG%DVLQLVVOLJKWO\




7KH7RUUHSHURJLO6DELRWH VHLVPLF VHTXHQFH WKHPRVW UHFHQWRQHRFFXUUHG IURP2FWREHUWK  WR0D\WK
 LQFOXGHVPRUH WKDQ ORFDWHGHYHQWVZLWKPDJQLWXGH LQ WKHUDQJHPE/J WR 07KHVHHYHQWV
ZHUHORFDWHGLQWKHHDVWHUQPRVWSDUWRIWKH*XDGDOTXLYLU%DVLQLQVRXWKHUQ6SDLQE\WKH6SDQLVK,*17RLPSURYH
WKHHYHQWORFDWLRQDVSRLQWHGE\3HGUHUDHWDOVL[PRELOHVWDWLRQVIURPGLIIHUHQWLQVWLWXWLRQVZHUHDGGHGWR









UDQJHNP)LJXUHGLVSOD\V WKHHSLFHQWUDO DQGK\SRFHQWUDOGLVWULEXWLRQRI WKH UHORFDWHGHYHQWV 3HOiH]HW DO















 HDUWKTXDNH )LQDOO\ WKH WKLUG SKDVH VSDQV IURP -DQXDU\ WK WR 'HFHPEHU  LQFOXGLQJ  HYHQWV 7KH
UHOHDVHG HQHUJ\ DQG WKH UHOHDVHG VHLVPLFPRPHQW LQ WKLV WKLUG SKDVH DUH WKH VDPH WKDQ WKH UHOHDVHG RQHV LQ WKH











HYHQWV DUH UHSRUWHG WR RXU GDWDEDVH WKH VHLVPLF VZDUP VHTXHQFH 7KH WKUHVKROG PDJQLWXGH FRPSXWDWLRQ LV
SHUIRUPHGXVLQJGLIIHUHQWDSSURDFKHV7KHYDOXHVDUHLQDVPDOOLQWHUYDOPE/J"IRUWKHWKUHHSKDVHV8VLQJWKH
$NL¶VPD[LPXPOLNHOLKRRGSURFHGXUHZLWKGDWDELQQHGLQFODVVHVǻm ZLGHWKHREWDLQHGbYDOXHVDUH








,W LVZHOONQRZQWKDWVRXUFHSURSHUWLHVRIVHLVPLFVZDUPHYHQWVDUHJLYHQE\WKHPRPHQW WHQVRU LQYHUVLRQZKLFK
UHSUHVHQWV WKH DFWXDO IDLOXUHPHFKDQLVP RI WKH URFN EDVHG RQ WKH REVHUYHG UDGLDWLRQ SDWWHUQV RI 3 DQG 6 SKDVHV
+RZHYHUDFFXUDWHORFDWLRQVDQGIDLOXUHPHFKDQLVPVIRUHDFKVHLVPLFVZDUPHYHQWVDUHQRWHDV\WRREWDLQGXHRIWHQ
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,IWKHYHUWLFDOVWUHVVLVLQWHUPHGLDWHWKHbYDOXHZLOOOLNHO\EHDURXQGWKHXQLYHUVDOYDOXHRIXQLW\LQGLFDWLQJVWULNH
VOLS IDXOWLQJ ,I LW H[FHHGV  WKHQ WKH VWUHVV UHJLPH LV H[WHQVLRQDO:LWK SH DQG Sh GHQRWLQJ WKHPD[LPDO DQG
PLQLPDOKRUL]RQWDO VWUHVVZHFDQVXPPDUL]HDV IROORZD IRUbYDOXHV OHVV WKDQSH!Sh!SvDQG WKHUH LVD
FRPSUHVVLYHUHJLPHEIRUbYDOXHVaSH!Sv!ShDQGWKHUHLVDVWULNHVOLSUHJLPHDQGFIRUbYDOXHVJUHDWHU




UHODWLYHO\ KLJKbYDOXH SUREDEO\ GXH WR WKH RSHQLQJ RI IUDFWXUHV IROORZHG E\ D GHFUHDVH RIbYDOXH DURXQG 
VXJJHVWLQJDVWULNHVOLSUHJLPH7KHDQDO\VLVRIWKHWHPSRUDOYDULDWLRQRIWKHbYDOXHFRUURERUDWHVWKHVWDWHPHQWWKDW
WKHRFFXUUHQFHRIKLJKPDJQLWXGHHYHQWVLVSUHFHGHGE\DGHFUHDVHLQWKHbYDOXHV,WLVFOHDUO\VKRZQRQWKH)LJXUH
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